Insulin-like growth factor-I improves glucose utilization in tumor necrosis factor-treated rats under hyperinsulinemic-euglycemic conditions.
The purpose of this study was to determine the effects of insulin-like growth factor-I (IGF-I) on glucose metabolism in normal and tumor necrosis factor (TNF)-treated rats under euglycemic and hyperinsulinemic conditions. During a hyperinsulinemic clamp (10 mU/kg.min), rats further received either saline or IGF-I (3.33 micrograms/kg.min) infusion for 2 hours. Glucose kinetics were determined with [3H-3]-glucose. Glucose utilization in peripheral tissues was examined by glucose uptake using [14C-2]-deoxyglucose (14C-DG) and by glycogen content in select tissues. The results showed that TNF infusion significantly decreased the rate of glucose infusion required to maintain euglycemia. TNF decreased glycogen content significantly in liver and marginally in abdominis muscle. TNF also decreased glucose uptake in muscle, although the decrease was only statistically significant compared with IGF-I infusion. In addition, TNF significantly reduced plasma IGF-I concentration. However, during hyperinsulinemic and euglycemic conditions, exogenous IGF-I significantly increased glucose uptake in muscle and glycogen storage in the liver and abdominis muscle in both saline- and TNF-treated groups. IGF-I normalized each of the effects of TNF in the rats, including those on plasma IGF-I, glucose uptake in muscle, and glycogen content in liver and abdominis muscle. These data suggest that under hyperinsulinemic and euglycemic conditions, TNF-treated rats, although resistant to insulin, have a normal response to IGF-I, indicating that the TNF-induced defect in the insulin pathway may not be a step in the IGF-I pathway.